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Confessions of a

nhuclear data junkie

e | am on the program...

e How could I fall for it?

e Status of my addiction

 How to find more of it

* How to find the good stuff

* Positive effects from the addiction?

e How to become free from the addiction

* A call for help

<7



Confessions of a

nhuclear data junkie

* I am on the program...
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article discussion edit this page history

Twelve-step program

From Wikipedia, the free encyclopedia

A twelve-step program is a set of guiding principles outlining a course of
action for recovery from addiction, compulsion, or other behavioral problems.
Originally proposed by Alcoholics Anonymous (AA) as a method of recovery
from alcoholism,[1] the Twelve Steps were first published in the book,
Alcoholics Anonymous: The Story of How More Than One Hundred Men Have
Recovered From Alcoholism in 1939.[21 The method was then adapted and
became the foundation of other twelve-step programs such as Narcotics
Anonymous, Overeaters Anonymous, Co-Dependents Anonymous and
Debtors Anonymous. As summarized by the American Psychological
Association, the process involves the following:[1!

[Wadmitting that one cannot control one's addiction or compulsion;

llrecognizing a greater power that can give strength;

(lilexamining past errors with the help of a sponsor (experienced member);
llimaking amends for these errors]

lllearning to live a new life with a new code of behavior;

LlMlhelping others that suffer from the same addictions or compulsions.
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Confessions of a
nhuclear data junkie

* I am on the program...

ry B og

CONFESSION
I collect experimental data on

total reaction cross sections,
and I cannot stop'

s that suffer from the same addictions or compulsions.
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How could | fall for it? (Background)




How could | fall for it? (Background)

What is the total reaction
cross section?
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What happens when nuclei interact?

160




What happens when nuclei interact?
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What happens when nuclei interact?

Nuclear excitation
Nucleon knockout
Particle knockout
Nucleon exchange
Nucleon absorption
Spallation

Fission

Fusion
Fragmentation
Spallation




What happens when nuclei interact?

Nuclear excitation
Nucleon knockout
Particle knockout
Nucleon exchange
Nucleon absorption
Spallation

Fission

Fusion
Fragmentation
Spallation

Each reaction has its
individual cross section

The sum of all cross
sections is the total
reaction cross section
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What happens when nuclei interact?

The total reaction cross section

The total probability for a
nonelastic reaction to occur

Or
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What happens when nuclei interact?

The total reaction cross section

The total probability for a
nonelastic reaction to occur

O.To’r - 0R+ O.E |
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What happens when nucleil interact?

O, is energy dependent
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Projectile energy (MeV/nucleon)
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Why bother? (the road to addiction...)

* To provide another constraint, besides
angular distributions, in analyses of elastic
scattering (Optical Model calculations...)

* To determine the sizes and matter
distributions of the nuclei (exotic nuclei)

2
aRzn-Rgzn-r%(A}B—l—AlTB)
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Why bother? (the road to addiction...)

* In a humber of applications:

* Radiation cancer treatment and dosimetry
* Space radiation shielding and dosimetry

* Cosmic radiation effects during interacting

with matter (SEE/SEUV)

* Astrophysics (nucleosynthesis)

* Transmutation of nuclear waste

* Energy conversion



Why bother? (the road to addiction...)

* In complex Monte Carlo codes
(FLUKA, GEANT, MCNPX, PHITS, ...):

* Determine mean-free path before the first
interaction in matter

* Scaling factor for specific reactions
(p.n). (p.2pn), (p.q), ...
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Why bother? (the road to addiction...)

* Protons - Bauhoff (1986) — Carlson (1996),
Barashenkov (1993)

* Exotic nuclei - Ozawa et al. (2001)

* Data bases

* EXFOR
* LANL (neutrons)
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Why bother? (the road to addiction...)

* Protons - Bauhoff (16 son (1996),
Barashenkov (1993)

* Exotic nuclei - Ozawa et al. (2001)

* Data bases

* EXFOR
* LANL (neutrons)
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Why bother? (the road to addiction...)

* Protons - Bauhoff (16 son (1996),
Barashenkov (.

* Exotic nuclei - Ozawa ef

* Data bases

* EXFO
* LANL
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Why bother? (the road to addiction...)

* Need data for development of models, have
collected (and measured) data since ~2000

* Noticed that some model makers are “lazy”
or are not using the available data in a
correct way

* Noticed that most model makers are not

aware of all the available data (hard wori')



Why bother? (the road to addiction...)

' lMMaking amends for these errors;
‘@learning to live a new life with a new code of behavior;
' Mhelping others that suffer from the same addictions or compulsions.

* Realized in 2009: I have a large collection of
experimental data that many people seem to

be unaware of, why not publish i1? W




Why bother? (the road to addiction...)

* 2009: Merged Lantz & Sihver data bases into
one, following up references and citations

* Goal:

* Submit for publication before end of 2010
(probably too optimistic)

* Make data easily available for inclusion in
EXFOR (have dialogue with TAEA)

* (get done and move on with research...) *



Status of my addiction

* 0, data for:

* p+A (~2100 data points)
* n+A (~1100)
* A+A (2400)
* Also other data of similar interest
- 0, A+A (~400)
« 0,..A+A (~900)
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Status of my addiction

)
g,

Target | Energy AE or | Aok | Notes Ref Proj | Target | Energy AE or | Aok | Notes Ref
MeV/A | MeV/A mb mb MeV/A | MeV/A mb mb
2c 933 1465 70 [168] Tc ] Psi 542 1440 60
I2c 9.33 1444 50 [430, 329] l2c Si 27 6 1700 40
2c | 2442 1170 | o1z [472] 2c | si 39 5 1555 | 45
I2c 28.7 1240 | 200 z [364] l2c Si 707
I2c 30 1315 40 (430, 328] I2c Si 3658 1130 80 [38]
12¢ 30 1316 40 [329] 2c | s 2100 1250 51 | em
32.5 6.5 1209 32 X [487] 2c | 4Ca 83 1550 60
33.1 1331 75 [563] 12 40Ca 83 1510 60
40.3 13.9 1159 11 X [487] I2c Fe 200 1648 | 110
40.7 1173 56 [223] 12 Fe 250 1595 | 120
46.1 7.2 1125 15 | xd [487] I2c Fe 300 1575 | 110

[

[

[

[

[ T T T ]

56.4 1 1076 | 22 487] 2c | Spe 30 2185 | 140
69.9 3
1

.6 1039 9 487] l2c Fe 83 1815 100
2

76.4 1013 12| xd 487] 2¢c | Stpe 83 1776 | 100
83 957 39 564] 12 | Sepe 83 1810 | 100

[
[
[
[
[
[
[
[
[
[
83 960 30 [430, 328] 12c *6Fe 83 1791 150 [329]
[
[
[
[
[
[
[
[
[

83 965 30 329] I2c TFe 30 2296 160

86.3 22.8 998 13 487) 2¢ Fe 83 1820 80

08.8 43.5 962 10 487] 12c TFe 83 1867 100

118.4 20.2 919 11 x.d 487] 12¢ Cu 29.78 2404 99

121.1 64.9 910 5 X 487] e Cu 15 25 2200 350 Zr

[
[
[
[
[
139.8 40.1 870 5| xd [487) 2Cc | Cu 25 1.7 2350 | 350 | ar
1574 20.1 831 9| xd [487] 2Cc | Cu 35 1750 | 250 | zr
[
[
[
[
[
I

195.5 33.2 797 13 X 487) 12¢ Cu 45 1.0 1650 | 250 zZ.r
200 864 45 329] 2c Cu 2100 1730 36 em
2245 25.0 789 12 X 487) 12¢ Cu 3658 1700 90 [38]
250 873 60 329] 12c Cu 3700 2700 | 200 e [185]

250.8 50.3 782 9 X 487] 2c | Cu 4500 2000 | 100 e [31]
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How to find more of it

* Easy methods

* Key word search: “’total reaction cross section”

* Author search
e PACS numbers search

» Check reference lists carefully

e Difficult methods

* Find ”strange” references (technical reports, conference

proceedings, journals in Russian, Chinese...)

* Talk with people

* Use "Citing articles” function
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Dora Sherman Willoughby
Radiation Laboratory, University of California, Berkeley, California

Received 23 August 1955

A study has been made of stars produced by 380-Mev alpha particles in liford G.5 emulsion. The mean free path for star production is 18.4+0.9 cm. The
number of prongs per star varies from one to eight. The average number of prongs per star is 3.3. The striking feature of these stars is stripping, or splitting
of the incident alpha particle. This is evident in the large number of fwo-prong stars in which both prongs emerge with high energy at small angles to the
beam direction; in the presence of one-prong stars, in which the single prong is a fast proton or deuteron emerging in nearly the forward direction; and in
the very narrow angular distribution of the fast prongs.

The star prongs have been divided into fwo groups, one group consisting almost entirely of cascade prongs, and the ofher consisting predominantly of
evaporation prongs. The properties of the two groups of prongs are examined. It is found that the excitation produced by alpha particles is similar to that
produced by protons of the same energy, but the cascade differs in important respects.

By observing the stars with prongs of energy lower than is necessary to escape the barrier of a heavy nucleus, one can identify 27% of the stars as
originating in light nuclei. This places a lower limit on the number of events occurring in the gelatin.

© 1956 The American Physical Society
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How to find the good stuff

a]
=
=

Target | Energy AE or | Aok | Notes Ref Proj | Target | Energy AE or | Aok | Notes Ref
MeV/A | MeV/A mb mb MeV/A | MeV/A mb mb
2c 933 1465 70 [168] Tc ] Psi 542 1440 60
I2c 9.33 1444 50 [430, 329] l2c Si 27 6 1700 40
2c | 2442 1170 | o1z [472] 2c | si 39 5 1555 | 45
I2c 28.7 1240 | 200 z [364] l2c Si 707
I2c 30 1315 40 (430, 328] I2c Si 3658 1130 80 [38]
12¢ 30 1316 40 [329] 2c | s 2100 1250 51 | em
32.5 6.5 1209 32 X [487] 2c | 4Ca 83 1550 60
33.1 1331 75 [563] 12 40Ca 83 1510 60
40.3 13.9 1159 11 X [487] I2c Fe 200 1648 | 110
40.7 1173 56 [223] 12 Fe 250 1595 | 120
46.1 7.2 1125 15 | xd [487] I2c Fe 300 1575 | 110

[

[

[

[

[ T T T ]

56.4 1 1076 | 22 487] 2c | Spe 30 2185 | 140
69.9 3
1

.6 1039 9 487] l2c Fe 83 1815 100
2

76.4 1013 12| xd 487] 2¢c | Stpe 83 1776 | 100
83 957 39 564] 12 | Sepe 83 1810 | 100

[
[
[
[
[
[
[
[
[
[
83 960 30 [430, 328] 12c *6Fe 83 1791 150 [329]
[
[
[
[
[
[
[
[
[

83 965 30 329] I2c TFe 30 2296 160

86.3 22.8 998 13 487) 2¢ Fe 83 1820 80

08.8 43.5 962 10 487] 12c TFe 83 1867 100

118.4 20.2 919 11 x.d 487] 12¢ Cu 29.78 2404 99

121.1 64.9 910 5 X 487] e Cu 15 25 2200 350 Zr

[
[
[
[
[
139.8 40.1 870 5| xd [487) 2Cc | Cu 25 1.7 2350 | 350 | ar
1574 20.1 831 9| xd [487] 2Cc | Cu 35 1750 | 250 | zr
[
[
[
[
[
I

195.5 33.2 797 13 X 487) 12¢ Cu 45 1.0 1650 | 250 zZ.r
200 864 45 329] 2c Cu 2100 1730 36 em
2245 25.0 789 12 X 487) 12¢ Cu 3658 1700 90 [38]
250 873 60 329] 12c Cu 3700 2700 | 200 e [185]

250.8 50.3 782 9 X 487] 2c | Cu 4500 2000 | 100 e [31]
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How to find the good stuff

¥
£
=
e
&
&
™
=1
&
=
e
e

AE or | Aok | Notes Ref Proj | Target | Energy AE or | Aok | Notes Ref
MeV/A | MeV/A mb mb MeV/A | MeV/A mb mb
e 0.33 1465 70 [168] ‘ ‘ e Si 542 1440 60

12¢ 033 1444 an rA2n 2701 12m N 27 6 1700 40
12¢ 24.42 39 5 1555 45

:c N7 | Isotopically enriched

3658 1130 80 [38]
2100 1250 51 em

< | |25 | «or natural composition? °; 0| o

83 1510 60

[ S T B S GV S
[ T T T ]

12¢ 33.1 1351 i3 1303] -
C 40.3 13.9 1159 11 X [487] 12¢ Fe 200 1648 110
2c Y 107 1173 | 56 [223] 2c | Fe 250 1595 | 120
\C/ 46.1 1.2 1125 15 x.d [487] 12¢ Fe 300 1575 110
56.4 1076 | 22 | «x (487] 2c | Spe 30 2185 | 140
[
[
[

1
69.9 31.6 1039 9 ) 487] l2c Fe 83 1815 100
76.4 12.2 1013 12 x.d

487] 2¢c | Stpe 83 1776 | 100

[

[

[

[

[

[

[

[

[

83 957 39 564] l2c bFe 83 1810 100 [

83 960 30 [430, 328] 12c *6Fe 83 1791 150 [329]

[

[

[

[

[

[

[

[

[

83 965 30 329] I2c TFe 30 2296 160

86.3 22.8 998 13 487) 2¢ Fe 83 1820 80

08.8 43.5 962 10 487] 12c TFe 83 1867 100

118.4 20.2 919 11 x.d 487] 12¢ Cu 29.78 2404 99

121.1 64.9 910 5 X 487] e Cu 15 25 2200 350 Zr

[
[
[
[
[
139.8 40.1 870 5| xd [487) 2Cc | Cu 25 1.7 2350 | 350 | ar
1574 20.1 831 9| xd [487] 2Cc | Cu 35 1750 | 250 | zr
[
[
[
[
[
I

195.5 33.2 797 13 X 487) 12¢ Cu 45 1.0 1650 | 250 zZ.r
200 864 45 329] 2c Cu 2100 1730 36 em
2245 25.0 789 12 X 487) 12¢ Cu 3658 1700 90 [38]
250 873 60 329] 12c Cu 3700 2700 | 200 e [185]

250.8 50.3 782 9 X 487] 2c | Cu 4500 2000 | 100 e [31]
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How to find the good stuff

)
g,

Target | Energy AE or | Aok | Notes Ref Proj | Target | Energy AE or | Aok | Notes Ref

MeV/A | MeV/A mb mb ‘ MeV/A | MeV/A mb mb

ZC 933 1465 70 [168] ‘ Zc | Bsi 542 1440 60

2¢ 9.33 1444 50 2c Si 27 ¢ 1200 40

2¢ 24.42 o I2c Si 39 5 1555

2c | 287 Wthh ener'gY? 120 i 707 >

2¢ 30 12c 3658 1130 80

12¢ 30 N H 2c | 25 a0 125 em

33.1 1331 75 563) 12 WCa 83 1510 60

40.3 13.9 1159 11 X 487] 12¢ Fe 200 1648 | 110
223] 12 Fe 250 1595 | 120

40.7 1173 56
46.1 7.2 1125 15 x.d 487] 12C Fe 300 1575 110

[
[
[
[
56.4 1076 | 22 X [487) 2c | Spe 30 2185 | 140
[
[
[

Caem o ey

g
[ T T T ]

1
69.9 31.6 1039 9 ) 487] l2c Fe 83 1815 100
76.4 12.2 1013 12 x.d

[

[

[

[

[

[

[

[

487] 12c Fe 83 1776 100 [

83 957 39 564] l2c bFe 83 1810 100 [
83 960 30 [430, 328] 12c *6Fe 83 1791 150 [329]

[

[

[

[

[

[

[

[

[

83 965 30 329] I2c TFe 30 2296 160

86.3 22.8 998 13 487) 2¢ Fe 83 1820 80

08.8 43.5 962 10 487] 12c TFe 83 1867 100

118.4 20.2 919 11 x.d 487] 12¢ Cu 29.78 2404 99

121.1 64.9 910 5 X 487] e Cu 15 25 2200 350 Zr

[
[
[
[
[
139.8 40.1 870 5| xd [487) 2Cc | Cu 25 1.7 2350 | 350 | ar
1574 20.1 831 9| xd [487] 2Cc | Cu 35 1750 | 250 | zr
[
[
[
[
[
I

195.5 33.2 797 13 X 487) 12¢ Cu 45 1.0 1650 | 250 zZ.r
200 864 45 329] 2c Cu 2100 1730 36 em
2245 25.0 789 12 X 487) 12¢ Cu 3658 1700 90 [38]
250 873 60 329] 12c Cu 3700 2700 | 200 e [185]

250.8 50.3 782 9 X 487] 2c | Cu 4500 2000 | 100 e [31]
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How to find the good stuff

AE
MaV//A

oR Aap Notes Ref
mh

¥
2.

Target | Energy ‘ AE ‘ OR .ﬂ.(rg | Notes
MeV/A | Mavia mh

e 0.33 60

«« | o § = Sum of Differences method 40

5

r
2c | 2442 45 T

I

o 2;‘; em = emulsion technique

2 51 em
g;s TrusTwor"rhy experimental methods? N
40.3 13.9 1159 11 [487] 12¢ Fe 200 1648 110
40.7 1173 56 [223] 12c Fe 250 1595 | 120
46.1 7.2 1125 15 x.d [487] 12¢ Fe 300 1575 | 110
56.4 1076 22 X [487] 20 | Spe 30 2185 | 140

[

[

[

Ref ‘ ‘ Proj | Target ‘ Energy
MaV /A

1
69.9 31.6 1039 9 ) 487] l2c Fe 83 1815 100
76.4 12.2 1013 12 x.d

[

[

L

[

[

[

[

[

487] 12c Fe 83 1776 100 [

83 957 39 564] l2c bFe 83 1810 100 [
83 960 30 [430, 328] 12c *6Fe 83 1791 150 [329]

[

[

[

[

[

[

[

[

[

83 965 30 329] I2c TFe 30 2296 160

86.3 22.8 998 13 487) 2¢ Fe 83 1820 80

08.8 43.5 962 10 487] 12c TFe 83 1867 100

118.4 20.2 919 11 x.d 487] 12¢ Cu 29.78 2404 99

121.1 64.9 910 5 X 487] e Cu 15 25 2200 350 Zr

[
[
[
[
[
139.8 40.1 870 5| xd [487) 2Cc | Cu 25 1.7 2350 | 350 | ar
1574 20.1 831 9| xd [487] 2Cc | Cu 35 1750 | 250 | zr
[
[
[
[
[
I

195.5 33.2 797 13 X 487) 12¢ Cu 45 1.0 1650 | 250 zZ.r
200 864 45 329] 2c Cu 2100 1730 36 em
2245 25.0 789 12 X 487) 12¢ Cu 3658 1700 90 [38]
250 873 60 329] 12c Cu 3700 2700 | 200 e [185]

250.8 50.3 782 9 X 487] 2c | Cu 4500 2000 | 100 e [31]
Y74 7 i -] T76 19 v ART] lz(“ o 2 TaTh 1747 110 29501
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How to find the good stuff

)
g,

Target | Energy AE or | Aok | Notes Ref Proj | Target | Energy AE or | Aok | Notes Ref
MeV/A | MeV/A mb mb MeV/A | MeV/A mb mb
2C 0.33 1465 70 [168] 2C Si 542 1440 60
12¢ 0.33 1444 50 [430, 329] e Si 27 6 1700 40
2¢ 24.42 1170 J_r{f;i zZ [472] 2c Si 39 5 1555 45 534]
12¢ 28.7 1240 200 Z [364] l2c Si 707 347]
2¢ 30 1315 40 [430, 328] 12c Si 3658 1130 80 [38]
12¢ 30 1316 40 [329] 2c | s 2100 1250 51 | em 355]
32.5 6.5 1209 | 32 X [487) 2c | “ca 83 1550 | 60 328]
33.1 1331 75 [563] 2c | 4Ca 83 1510 60 329]
40.3 13.9 1159 11 X [487] 12C Fe 200 1648 110 329]
40.7 1173 56 [223] 12C Fe 250 1595 120 329]
46.1 7.2 1125 15 x.d [487] 12C Fe 300 1575 110 329]

[

[

[

[

557
534]

[ T T T ]
— — — —

— o, ————

56.4 1 1076 22 487] 2c | MFpe 30 2185 | 140 329]
69.9 3l.6 1039 9 AR71 12¢ e R3 1815 100 3281
12.2

76.4 1013 12 x.d

¥ 057 | 3 r = read data from plots

83 960 30 (430

5 965 | 0 .z =sum of different reactions

86.3 22.8 998 13
08.8 43.5 0962 10 3
118.4 20.2 919 11 x.d

1Owr g L&)

[
[
[ ,
[487] 2c Cu 29.78 2404 99 | | [451]
121.1 64.9 910 5 X [487) 12¢ Cu 15 2.5 2200 | 3 zZ.r 171]
139.8 40.1 870 5 x.d [487) 12¢ Cu 25 1.7 2350 | 3 Z.r N71]
1574 20.1 831 9 x.d [487] 12¢ Cu 35 1750 | 2 Zr 71]

[ 2

[

[

[

[

I

195.5 33.2 797 13 X 487] 12¢ Cu 45 1.0 1650 zr W171]
200 864 45 329] 2¢ Cu 2100 1730 36 em [355]
224.5 25.0 789 12 X 487] 12¢ Cu 3658 1700 90 [38]
250 873 60 329] 2¢ Cu 3700 2700 | 200 e [185]

250.8 50.3 782 9 X 487] 2c | Cu 4500 2000 | 100 e [31]
Y74 7 i -] T76 19 v ART] lz(“ o 2 TaTh 1747 110 29501
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How to find the good stuff

)
g,

Target | Energy AE or | Aok | Notes Ref Proj | Target | Energy AE or | Aok | Notes
MeV/A | MeV/A mb mb MeV/A | MeV/A mb mb

2C 933 1465 70 [168] Tc | sSi 542 1440 60
I2c 9.33 1444 50 (430, 329] I2c Si 27 6 1700 40
2c | 2442 1170 | o1z [472] 2c | si 39 5 1555 | 45
I2c 28.7 1240 | 200 z [364] l2c Si 70?
I2c 30 1315 40 (430, 328] 12c Si 3658 1130 80
12¢ 30 1316 40 329] 2c | s 2100 1250 51 | em
32.5 6.5 1209 32 X 487] 2c | 4Ca 83 1550 60
33.1 1331 75 563] 12c | 40Ca 83 1510 60
40.3 13.9 1159 11 X 487 12c Fe 200 1648 | 110
40.7 1173 56 223] 12¢ Fe 250 1595 | 120

[
[
[
[
[
46.1 7.2 1125 15 x.d [487] 12c Fe 300 1575 110
[
[
[
[

[ T T T ]

56.4 1 1076 22 487] 2c | MFpe 30 2185 | 140
69.9 31.6 1039 9 3 4871 12 Mpe 83 1815 100
76.4 12.2 1013 12 x.d

83 957 39
83 960 30 [43
83 965 30
86.3 22.8 998 13
98.8 43.5 962 10 )
118.4 20.2 919 11 x.d

‘Do we need more columns?
(Laboratory, Exp. method)

<0 | “ r

[
[
[
[487] 12¢ Cu 29.78 2404 99
121.1 64.9 910 5 X [487] 12¢ Cu 15 2.5 2200 | 350 Z.r
139.8 40.1 870 5 x.d [487] 12¢ Cu 25 1.7 2350 | 350 Zr
1574 20.1 831 9 | xd [487] 12¢ Cu 35 1750 | 250 Z.r
[
[
[
[
[
I

1Owr g

195.5 33.2 797 13 X 487) 12¢ Cu 45 1.0 1650 | 250 zZ.r
200 864 45 329] 2c Cu 2100 1730 36 em
2245 25.0 789 12 X 487) 12¢ Cu 3658 1700 90
250 873 60 329] 12c Cu 3700 2700 | 200 e

250.8 50.3 782 9 X 487] 12¢ Cu 4500 2000 100 e
A4 T 28 2 =T e 17 v A 49T 12~ 7 A0 1747 110
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How to find the good stuff

* Quality check of all references —> decrease the list

* Which kind of experimental methods should be
included?
e Direct measurements
 Summed or integrated partial cross sections
« Emulsion and solid state track detectors

* Model dependent derivations from other variables

* Will set threshold based on quality of

experimental method, not on quality of result

* Maybe good reasons why some data are forgotten...?.



T T 1
2200 — %
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Reaction cross section (m
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(@)
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100 150 200

Energy (MeV)

S riables

* Maybe good reasons why some data are forgotten...?
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Positive effects from the addiction
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Positive effects from the addiction

%%%er, M. Lantz, M. Takechl, A. Kohama, A Ferrari, F. Cerutti,
and T. Sato, 2010 COSPAR 18-25 July, Bremen, Germanl)éA ]
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Positive effects from the addiction

%%%er, M. Lantz, M. Takechl, A. Kohama, A Ferrari, F. Cerutti,
and T. Sato, 2010 COSPAR 18-25 July, Bremen, GermanlyéA ]
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Positive effects from the addiction
Motivate new neutron measurements?

700 —
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Positive effects from the addiction
Motivate new neutron measurements?
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Positive effects from the addiction
Motivate new neutron measurements?
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Other effects from the addiction

p+A from Carlson compilation (1996)
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Other effects from the addiction

__p+A from Carlson compilation (1996)
.. "new” p+A data
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Other effects from the addiction

p+A from Carlson compilation (1996)
“new” p+A data
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Other effects from the addiction

=

_Fe+A all data _
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Other effects from the addiction

Fe+A all data
A+Fe all data
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Other effects from the addiction
Science history. or sociology?

No. of publications

1950 1960 1970 1980 1990 2000 2010

Year of publication
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Other effects from the addiction
Science history. or sociology?
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Other effects from the addiction
Science history. or sociology?

. Publications per year
- 5-year average
L Mean value

No. of publications

1950 1960 1970 1980 1990 2000 2010

Year of publication
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A call for help

Mattias.Lantz@fysast.uu.se

Association, the process involves the following:[1

admitting that one cannot control one's addiction or compulsion;
recognizing a greater power that can give strength;
examining past errors with the help of a sponsor (experienced member);

making amends for these errors;
learning to live a new life with a new code of behavior;
helping others that suffer from the same addictions or compulsions.



mailto:Mattias.Lantz@fysast.uu.se

Thank you for your attention!
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